BRL MR 191'1

‘-

AD668669

BRL

WMORANDUM REPORT NO 1911

| opnmum SAMPLING PLANS FOR
GRADING BINOMIAL POPULATIONS

by

~ JamesR. Moore
. Paul B. Nickens

o February 1968

k TMs docu-eni. has been approved for public release- and sate;
“its distribution 1s unlimited )

U. S. ARMY MATERIEL COMMAND -

BALLISTIC RESEARCH LABORATORIES

ABERDEEN PROVING GROUND, MARYLAND

.zaofonﬂ 03

e ’ CLEARINuHOUSE .
i« %

m'\vrr ;hﬁn ",-Lr ry ‘-'3 Va ;;'1‘51




L
?.‘
5
&
fof
=
Rl
g

-

YR g e SV Y Eavmmza@ﬁ&atﬁ‘&f#@’{mﬁ@&% e

R

AN, AW g TR

ETRRT

atgtmeats T

L R T RN

B R

(R

<, n Ay

AT ot TN

‘are presented for lot classification inte 2, 3, or 4 grades for various
““sample sizes and allowible percent defectives ranging form 0.01 to 0.50,
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OPTIMUM SAMPLING PLANS FOR GRADING BINOMIAL POPULATIONS

ABSTRACT

This repdrt gives i generalized solution and supporting theoretical
development for minimizing the risks of incorrectly grading binomial
populat;oﬁs on the basis of attributes of small samples drawn from larger

.- populations, Integtatioh techniques are employed in this solution and a

transformation is derived so that the evaluation of the integrals is

accomplished using cumulative binomial probabilities. Tabulated solutioms
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IFRODUCTION AND BACKGROUND

In the surveillance evaluation of ammunition an important task is
that of grading lots on the basis of attribute characteristics of a sample

drawn from larger populations. At the present time, lots are placed into

chosen from the lot. It is of obvious importance that the probability of
misgrading a lot based on this sample be made a minimum. The basis for
the current grading procedure is a BRL report written by Mr. A. Golub

entitled "The Determination of Acceptance Numbers for Placing a Lot from

vhich a Single Sample is Drawn into one of Three Grades", published in 1951,

In this report, Mr. Golub maximizes the probability of correct grading by
C Ll

differentiating expressions of the type 150 (?) p1 qn 1,.sett1ng the

resulting values equal to zero and solving for the c¢ values (acceptance

nunmbers),

Mr, Golub's report serveslaa a basis for the following report in which
a different method of maximizing the probability of correct grading is
develdped. A generalized solution is given and tables are developed for
lot classification into 2, 3, or 4 grades.
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. one of three grades based on the performance of & random sample of n items
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In deternining .he originnl acceptability of large quantities of

nanufectured products or in checking the reliability of items which have

. been in storage for some time, groups of the product are submitted for -
inspection (testing) in divisions called lcts: These lots can often be

V:charecterized by a certain property, or qet»of properties'of the individ-
ual members of the lot. For example, a pcpulation of artillery projectiles
can be divided into thoce whicn are defective and those which are not, a
group of washer fittinge can be divided into those which fit a five inch.
eetting and those which do not; Ve let x Be a random variable which as-
sumes the value of 0 if an individual in tne lot has none of the character-
izing properties and 1 if the individual possesses cne or more of these |
properties. If welnow let p = P(x=1), then the lot is_defined to be a

lot with fraction defective p and an individual which exhibits one or f

more of the charactetizing nroperties is called a defective item.

"7 'In dealing with large lots, it is frequently too expensive or S
‘time consuming to examine or test each item in the lor. (In fact, where
’the procedure calls for the deettuction of thc item, it is impossible to
ingpect every 1tem.) Thus, some type of sampling inspection plan must
be devised. kOne of the more cbmmcn types of sampling plans is the so-

called single-sampling plan where the consumervlelects a random sample .

of size n from the lot, and if the number of defective items in the sample
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is less than or cquil tn & given number ¢, the lot is accepted and if

¢ + 1 or more defectives is found in the sample, the lot is rejected.

This concept can be readily extended to situations involving
classification of a lot into more than two. classes, say, :hreg, four, or
any number up to k classes or grades. Let us assume that for each of
the k grades, an intérval has been determined such that, if the lot frac-
tion defective {s in this interval, the lot belongs to that grade. These
intervals or levels can be determined by a review of the specifications
for the item or by considering the requirements established by the user

or consumer for the reliability of the {tem.

Now, let us suppcse for convenience, that our s¢-ckpile consists

of exactly 100 lots which have the corresponding fraction defectives;
Yo o, "n-" .01, v, " .02, ... y9é = .98, Y99 * .99. One of these lots
is selected at random and submitted to our sampling plan. We let p be

the lot fraction defective for this lot.

We now want to place this lot into one of k grades in accordance

with the following: 1f the lot fraction defective is less than P

is between Py and P, (p1 <p 5_p2), the. lot is of Grade B quality; if the
lot fraction defective is between P, and Py (p2 <p :-93) the lot is of
Grade C quality and so on, out to the final grade, that is, if the lot
fraction defective Is more than Py (pk_1 < p < 1), the lot is of Grade K

quality.

(< p 5-’1)' the lot is of Grade A quality; if the lot fraction defective -



Our plan now calls for select.lng a random umple of n items from
thc lo:, inspecting (:uting) each item in the unple and detemining the

mﬂbcr of items (r) vhich are defective.’ 'me 1ot wnl then be phced

»'P{c +l.<t:<cz|p-|,71 .01}+...+P(p-pz}r{c 1<r§c

1nto one of the k gradu using the following rulc' ‘

10 < < cl S Lo H!hco thc lot ucrade A
"’>I£c1>+1_<_r_<_’cz R f,PhcethelotinGradeB
Ife,+1<r<e, o Place the lot in Grade C

1f ck_1‘+ l1<r<a ‘ Place the lot in Grade K

Under th:l.c set of conditiona » We can use the fomla of total
ptobabi.lity* to calculate the probability of placing a given lot into its

roper grade, or io other words, we are de:ermining the probability of

. corrcc:ly calling a Grade t lot its actual grade, Gnde t. This gives

P mp {of‘phc:lng the lot in the correct grade} =
P{p = 0} P{0<t<cl | p =0} +Py-.01} P{0<r<c1l
p- .01} + ... +r(p-p1) P(O srse | p'pl} +P(p-p1 .01}

2 |
-p2}+r{p-p2 .01} P{c +1<r<c3[:-p2 .on+...+r{p-

ps}l’{c +1<t<c3[p.p3}+“.+P{p! "t'f"‘m Ple, ,+1cr

»<“£"Pp1 -011+...+P{pé.99} l’{ck_1 1<t<nlpt.99} (1)

® B. V. Gnedenko, "The Theory of Probability", page &k.

10




ciadbin st g L P SEE R e i A gt e Pa e e A UMM TS Rt ap e eem e mcs s

Because the lot which was submitted to the plan was selected at
random from the 100 lots available in the stockpile, we know that

Plp =0} = P(p = .01} = ... =P{pe= .99 --1-3—5 (2)

The probability expressed in the second bracket of each‘ptoduct

can be written as the sum of a binomial probability function of the form

t & eFa-p™T @
r.o .

Using expressions (2) and (3), we can rewrite (1) in the following

form.
< <
Peagig 2B @O W 45 1 B Cont o™
™=0 =0
¢ €
1 2
1 n r n-v 1 a r
teet I I B T Q" T rm (B (p+.0DT (op -
100 =0 1 1 100 I"C1+1 1 1
1 2 2
a-r -
DT rm I D Gt W T T B o)t
r-Cr+1 : r‘c2+1
[
n~r 3 n r n=-r
(1-p,~01)™ + ... +1/100 1 (£) (p)" (1-p)"" + ... +1/100
t-c2+1
n . . v a .. - o
1-E + () (py +O7 (1-p =00 + L. +1/100 £ @ (99"
ck—l | t-ck_1+1

o™ )

In order to maximize the probability of putting a lot fnto the

. correct category, we must maximize (4) with respect to C1» €35 C35 eoe

1’ However, obviously, we do not want to 1imit ourselves to the case

11




vhere N (number of lots in the stockpiﬁe)‘ = 100, but r@ther wvant to

generalize our approach so that N can
the case where p can usuﬁe any value

equal probaﬁility.

' First ve must lock briefly at

go to infinity and thus consider

on the :\:losed‘t_inter‘vnrlwlo..ll vith

the dérinitiwo'nt ohi’ a derﬁ.vnite in-

tegral. Consider a function £(p) vhich is cohtinuoﬂs on the interval

[a,b], (a < b), except at cne or more

points of the form p = a + t/N,

where t/= 1,2, ... N(b-a) and is everyvhere non-negative on this interval.

i
H of this function (using thre

represenfed by the following sketch.

2@ grades' as an example) can be

e(p)
) r(é‘)
1 e
f(eN_a) _ e o
L)
i 4/
N 7
] R ‘
] ] Ty . A
o f ok, PO | axj o %1 |
, ] 1 1 ! !
I : = ; ] ‘
L i ] H i '
t ] [} 1 ! ' .
e € e . e e
a T 2 o §2  CF-1 W, -
S ,,p ], T i i o
T ""7""""p """" — p" T T s T T . . ‘ ) » K i
° 1 P2 . Ppy Py PPy

We now divide [a,b] into N equal intervals, with the length of

each interval = Axi. In each segmenvt_:

consider the sum f(el) A:u:l

]
which is equal to I

i=1 .

12

choose points gl, e, «-- & and

+ 2le,) Bx) + oo + fleg) Bx. (5)

f(ei) Axi '
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Since all the intervals are equal, (5) can be written as

N b-a ¥
I f(e,) 8x, = = L f(e,) (6) and by definition
i 8 N i
{=1 {=1
ltm § 1in ¥ b q
Now L f(e)) ox, = L;_a_ 121 fle,) = / £(p) dp
) Axi*o =1 Axi*o A

This is exactly the form of (4), the sum which we are seeking to
maximize with respect to Cys €g0 Cqs soe Cp 1y {f we let N, Thus, if

we paximize

P, Py -
Cl CZ
.- / t (B) pr(1-p)"Tap + f z (® P (1-p)" Tep +
=0 ' r=c.+1
Py 1
Py - i
C3 n r n-r n‘ n r ; n-y
z () p (1-p)" "dp + ... + X (r) p (1-p) "dp (7)
r-c2+x '. r-ck_l+1
Py Py-1

with respect to €1s €30 Cgs eee € 15 e have maximized the probability of
placing a8 lot in the correct grade given that it was selected at random from

a population of lots whose fraction defective has a uniform distribution on

the unit interval. Thus, the use which we have made of integration is

equivalent to placing a uniform prior distribution on p, the true lot

fraction defective.

Our problem now becomes one of choosing those values of Cys Cgo

cee S which maximize (7) for given values of Pys» Pys Py +or Ppy and

n.

13




.As an example for the case k=3 (3 grades) we can illustrate graph~

16.11y by ”oberating-chnracteris:1c" curves the ares which ve wish to be

, & maximum.
Probability of Assigning
— e e e e v-ll U, Gfld‘. A _. - e e g
: T . :
Probability ' fr Probability of
of assigning Assigning
correct grade Grade C
d The ares we wish
- o e -~ to maximize i8 - - -
‘ indicated by the
shaded area
N
LD |
. 1

‘percent defective

We noi'expres: s in (7) as

Py z P . ' P
' e i/ 2 e, ' 1 e, '
s=- r Bt a-p™ip +_/ Dot am®ip - f z
o i=0 s ;-c1+1 ‘
p " N
3 o

[ .

€3

| | | o ;
. i 2 . -

@ p @-p"dp + f r @ pl a-plep -f Dt ap™t|

i=c,+1 g ime,+l

1 ' P ;1
‘ ) b n, 1 n-1 n - n. 1 ;1'
dp + ... +f13 . (1) p~ (Q-p)" “dp - z D p (1-p)* dp (8)
2 -ck_1+ s '1.ck-l+1
P1

tec  =f o
0

D ' a-e™ e = ) ot 1™ lep

14
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Integrate by parts! u-= p* dv = (l-p)“ dp
n-{+1
i-1 -(1-p)
dusip dp v = (n-1+1)
n b 4 1- n~i+l pl p
Q= ) ('P._S._Z)-———-n_i+l ' + f g pi 1™ty
: ’ 0 0 n-i+l

P
o =1 L -
= Q) (=5 "11 (1-91)" i+ ! -1 (y_pyn-itl

vhich equals, after simplification

IR N N SN T n+l nei42
Q ey "th P, @ Pl) n+1 (1-1) pl (1-p1) +

1-1
pey dh f ot a-p™ g

which can be written as

i
1 ntl +1- -
1T jfi-l " e a-ep™ e 57 dTh f (1-py" 12

15

n-i+l P dp}
0
| 1 1, o1 -141
-1 n-i+ n + |
- @ i nt e L[ e
0
Integrate by parts: 1 p"‘l dv = (l-p)n-i+1
du = (1-1) pr2ap v e (1-p)*i*?
. n-i+2
-141 -1 -142
fow @ = () iy vy o)™ gy G 0T ™
P
1 1-1 (1 )n -142 dp}
n-1+l n-i+2 P
o

dp
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Again integrate

by parts: . 91-2 dv = (H,)n-u»z
: n-i+3
i _ - P - ,
Q=-= i 1 p,? (1-p1)°*1 1oL oy tm -9 2 a-n" ik Ve B

P
o+l -
@D L B an™ e

o ™ |

wvhich equals, after some simplification

i ; .
Q=-5 & ot app™d - (1.}) p, "2 (t-pp™t

=11 3 o

s i2 . | ;

&b f o173 g™y S - )

and, combintng terms S - i

1 |

-t o+l n+l- 1-2 - :

= 3::-1-2 T pd ™l 4 22 31, f o3 ™l .!

Continuing to evaluate the integral by integrating by parts, we. ;
. o ‘ i

come to this term

i ' | P1 ’ : ]
Qe ; »(“}1) p,d a-pp™ 4L G B e e
-l ;; at ) (1 )“"’1 b D W (""1 .ﬂ-:P)nﬂ' b | ,
o+l oy R n+1 Ta+l L : | © L
| i
1 |
S n+l-) | _1_ n+l 1 0,1
IR ¢ w! a-n) o7 €0 -t g0+ Lot

16 :
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- -;%Tf €1 ot ™ e g
- ;;;{-; (- j:o eth nJ 1(1-&>“*1‘51
nil [:zl SN (1 pl"“ 3
Thus, finally we have

[¢]

and ve have conveniently gone from the integral of a binomial to the sum

of another binomial expansion.

Now, making use of this expression in the original "s" equation,

we have

Py '
1 [ n+l n+1
t (H p (l-p) lp=d-r r (M, (1-p, )"~
o 1= B+l 420 =il PR

g

1 n+l
[ @pt - tap = A T (" @ (@
b J=ied

All terms in the summation vanish (= 0) except for the last term

when § = n+l, vhere we have ;%T (l)ml (O)0 -

n+l
-
i, - +
andj r (D (1-p)° idp.= ﬁ-;%-
0 i=0 .

17
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b b n+l
f I o™ et s T (M) 0 (1ope)Hed
‘0 j_s., izg =i+l ) 2

And using these expressions in our original expression (8), we

have

1 S 2 oaa - ¢ w1
N I A e T A .
i=0 J=i+1 » 1:(:1#]_ J=i+1 J €

S . c .
e ¢ S Lt E:T 2 t (n 1y P, K] (1- pl)n+1-d e g
‘ o ' i=c,41 J=it1 - , e CPR |

-

n+l c3 n+l - ;
: (" J ) p-" (1- p”Tl‘J - —l— L r (°1) P J (1~p - L
J=i+1 3 ML fme 41 g=i41 R 2

e n+l
+
L r (7 pk-g -py
=ck_1+1 J=1+41

)n*l-J

. . . ,
n+l - 2 n+l

EL 0 e app™iti . T ey g

i=0 J=i*l . - 1=c1+1 J=i+l 2

. [« S A
. : 2 n#l 3 7 onel
+1-1 - - -
()™ - 2 " pd (1o, LRI
i=c1+1 J=i+q1 i=c2¢1 J=i+1

n#IW"““3'”*m*“'h41;3'**“””c3"”w“”*1**'h;i 1. nel -
"37) Py (1—93) - I £ (%) ;2 (1- -p,) IR SN
- f=c 41 J=i+1

. n n+l
n-c - r z
\ i=c 3t J=in

n+l J n+l-
C37) " (1-p, ) Jy

18
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c,*1l n+l n+l
+ +*1l- +1
ee il oz O e o p (P
nel t,, et i=c 42 J=t
c.*i c*l
2 n+l 3 n+l
(l_pa)n+1-4 - I T (nsl) plj (l-pl)n*l-J v I g (nsl) ° J
1xc 42 §=i imc 42 =i 3
c. +1
3 n+l A
1= n+l 3 n+l-}
3 tecpp2 got 1 T2 2 %1
!
n+l n*l - +1a
- ¢t Py ) e ™ .
i.ck-l+? J=1 1 2 l‘}
waich can be written as
et .c2+l . eyt
s=1/n+1 [ L p(x >1, n+l, pl) + . plx>1i;n+1, p2) - I
i=] i=c +2 : . : i=c_+2
1l l
c3*1 c3+1
P(x21; 41, p) ¢+ I plx>1i;nel, 93) ~ L p(x21;n+l, p,)
i=c +2 i=c +2
2’ 2%,
T Y
+ ee e + n=- - Z p(x 3 i; n*l, -
' %-1 T Pg-1

{
vhere p(x‘: i; n+1,'pt) is defined to be the probabiﬁity that the random

variable x is greater than or equal i if it has the binomial distribution

with parameters n+l and Py

We now make use of any convenient table of cumulative binomial

probabilities for several different values of n. Thus, for a fixed

19

sample size and given quality levels, pl, Py p3, e pk_1 ve can, by




. use of a high-speed electronic computer, compute values of s for every

Cys S .;; -1 combination and choose that combihation which gives the
maximum value of s.

20
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GENERAL APPLICATIONS AND EXAMPLES
Pa e Case K = 2 » T oo o T
The classification of e lot into two grades is, for most situations,
equivalent to either accepting or rejecting the lot. Por example, s
quality eontrolynnllyst nigﬁt be willing to accept as satisfactory s 10% R
defect rate for flash bulbs, Thus, if he took a sample of 20 bulbs frem
one hours production, the appropriate table indicates he would allov one
defective sample before rejecting that hours output. .
For the Case K = 3
Here, the purpose might be to place & given lot of artillery fuzes
which have been in storasge for some time into one of tﬁree grades, Grade
A, 1ndicat1ng.thotc lots acceptable for unrestricted use, Grade B, those
lots generally acceptable vith certain restrictions and Grade C, those
lots unacceptable for future use,
Given a sample size of 45, and prescribed quality levels of 15% and
308, the appropriate table indicates ve would alloQ 6 defects for a Grade

A lot and up to 13 defects for a Grade B ‘ot,

) 4 e Case K » U
An example here might be the case vhere an electronics dealer

would be willing to pay x dollars for a lot of batteries vhich are of
Grade A quality, y dollars (y < x) for a lot of Grade B quality, z dollars

(z <y < x) for a 1ot of Grade C quality and reject as unacceptable, lots

21




of Grade D quality. With a semple size of 300 and quality levels of

10, 23, and 40 percent, the table indicates acceptance numbers of 29,

74, and 119 would be used,

22
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PURTHER RECOMMENDATIONS

The use of the mitorn. prior distribution is & fairly conservative
approach bdbut vouid seen to have realistic applications for nevly manufac-
tured items or items for which little is known of the functioning chare
acteristics. |

It would be interesting to consider some other prior diitributions.
A simple one, which seems both reasonable and easy to handle mathematically
would be to sssume p is uniformly distributed om the interval (0, 0.50],
i.e., assume that no lot is more than 50 percent defective and guard
against misgrading any lot 'with fraction defective between 0 and 50 per-
cent with equal protecticn.

Another interesting distridution to consider would de

r(p) = 2 (1-p) oO<psl
= othervise

This distribution assumes lots with p almost zero are most likely
in the stockpile, lots witl p almost equal one are quite rare and the

probatility that a < p < b increases linearly as a and b increase,

23
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ACCEPTANCE NUMBERS-TWO GRADES

SAMPLE SIZE
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THREE GRADES N=50

[ 1 .
P2 .16 .17 .18 219 .20 .21 .22
.02
.03
.0b
.05
Q“
07 i
_ e 08 b . S
.09
.10
11
.12
13
1
.18
016 .
17 7.8
.18 7.8 7.8
.19 7.8 8,9 8,9
.20 8,9 8,9 8,9 8,9
21 8,9 8,9 8,9 9,10 9,10
.22 8,9 8,9 9,10 9,10 9,10 9,10
.23 8,10 8,10 9,10 9,10 9,10 10,11 0,11
.2k T,11 8,11 9,10 9,10 10,11 10,11 10,11
.25 7,11 8,11 9,11 9,11 10,11 10,11 10,11
.26 7,12 8,12 8,12 9,12 10,11 10,11 11,12
27 7,13 8,13 8,12 9,12 10,12 11,12 11,12
.28 7,13 8,13 8,13 9,13 10,13 10,13 11,12
.29 T.1b 8,14 8,14 9,14 9,13 10,13 11,13
.30 7,1k 8,1k 8,14 9,14 9,1k 10,14 11,1k
L) 7,15 8,15 8,15 9,15 9,15 10,15  10,1h
32| 71,45 - 8,15 8,15 9,15 9,15 10,15 ~ 10,15
.33 T.16 8,16 8,16 9,16 9,16 10,16 10,16
.3k 7.16 8,16 8,16 9,16 9,16 10,16 10,16
.35 1.17 8,17 8,17 9,17 9,17 10,17 10,17
.% 7,17 8,17 8,17 9,17 9,17 10,17 10,17
k1 7,18 8,18 8,18 9,18 9,18 10,18 10,18
.38 7,18 8,18 8,18 9,18 9,18 10,18 10,18
.39 7,19 8,19 8,19 9,19 9,19 10,19 10,19
A0y 7,19 8,19 © 8,19 9,19 9,19 10,19 10,19
b1 7,20 8,20 8,20 9,20 9,20 10,20 10,20
b2 7,20 - 8,20 - 2,20 9,20 9,20 10,20 10,20
.u3 7,21 8,21 8,21 9,21 9,21 10,21 10,21
ik 7,21 8,21 8,21 9,21 9,21 10,21 10,21
ks 7,22 8,22 8,22 9,22 9,22 10,22 10,22
R 7,22 8,22 8,22 9,22 9,22 10,22 10,22
b7 7,23 8,23 8,23 9,23 9,23 10,23 10,23
.u8¢ 7,23 8,23 8,23 9,23 9,23 10,23 10,23
U9 7,24 8,2L 8,24 9,24 9,24 10,24 10,24
.50 7,24 8,24 8,24 9,24 9,24 10,24 30,28
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THREE GRADES N=50

v Pl

p2 .2k .25 .26 .27 .28 .29 .0
.02

.03

.0k

.05

.06

.07

.08

.09

.10

Ou

.12

.13

o1k

.15

.16

17

.18

.19

.20

.21

.22

.23

2

.25 11,12

.26 11,12 11,12

.27 1,12 12,13 12,13

.28 12,13 12,13 12,13 12,13

.29 12,13 12,13 12,13 13,14 13,14

.30 12,13 12,13 13,14 13,14 13,14 13,14

3 12,18 13,14 13,1% 13,14 13,14 14,15  1b,15
.32 12,15 12,14 13,1k 13,14 14,15 14,15  1hk,15
.33 12,15 12,15 13,15 14,15 14,15 14,15 15,16
.34 11,16 12,16 13,16 1k,15 14,15 14,15 15,16
.35 11,17 12,17 13,16 13,16 14,16 15,16 15,16
.36 11,17 12,17 12,17 13,17 14,17 15,16 15,16
.37 11,18 12,18 12,18 13,18 14,17 1k,17 15,17
.38 11,18 12,18 12,18 13,18 14,18 14,18 15,18
.39 11,19 12,19 12,19 13,19 13,19 14,19 15,18
] 11,19 12,19 12,19 13,19 13,19 14,19 15,19
b1 11,20 12,20 12,20 13,20 13,20 14,20 14,20
b2 1,20 12,20 12,20 13,20 13,20 1k,20 14,20
43 1m,22 12,22 12,22 13,21 13,21 14,21 1Lk,21
b 11,22 12,22 12,21 13,21 13,21 14,21 1k.21
.45 11,22 12,22 12,22 13,22 13,22 1b,22 14,22
16 11,22 12,22 12,22 13,22 13,22 1h,22 14,22
47 11,23 12,23 12,23 13,23 13,23 1k,23 14,23
.48 11,23 12,23 12,23 13,23 13,23 14,23 14,23
b9 11,2 12,24 12,28 13,24 13,24 1b,2% 14,24
.50 1,2k 12,28 12,248 13,26 13,28 1k,24 14,24
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FOUR GRADES N=50

-.50
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ACCEPT. . ACCEPT.
Pl P2 P3.__ NOS. Pl P2 P3 NOS. Pl P2 P3  NOS,
.01 .05 .10 0,2,4] .05 .10 .15 2,4,6] .10 .20 .25 4,10,11
: 15 0,1,7 20 2,49 .30 4,9,1L
20 0,1,91 .25  2,k,12 .35 4,9,17
.25 0,1,12 .30 2,414 L0 L4,9,19
.30 0,1,1% .35  2,4,17 .45 b,9,22
035 0,1,17) ——.b0 2,b4,19 .50 L,9,24
L0 0,1,19 b5 2,k4,22
b5 0,1,22 .50 2,4,24 .25 .30 L,12,13
.50 0,1,24 <35 L4,12,17
W15 .20 i,7,8 L0 412,19
.10 .15 0,5,6 ‘ .25 1,7,12 .45 b4,12,22
.20 0,4,9 .30 1,7,14 .50 4,12,24
: -25 O,h,l2 -35 1’7)17
.30 0,b4,14 L0 1,7,19 .30 .35 4,15,16.
.35  0,L4,17 A5 0 1,7,22 . <40 4,15,19
.40 0,4,19 .50 1,7,24 45 L1k 22
45 0,422 : .50 b,1k 2L
.50 0,424 .20 .25 1,10,11
‘ ' .30 1,9,14} .15 -.20 .25 1T1,9,10
.15 .20 0,7,8 .35 1,9,17 .30 7,8,1%
. .25 . 0,7,12 A0 1,9,19 .35 7,8,17
.30  0,T,14 A5 1,9,22 Lo 7,8,19
.35 0,7,17 .50 1,9,24 .45 17,8,22
.0 0,7,19 . . .50 17,8,24
.5 0,7,22 .25 .30 1,12,13 .
. .50 0,7,2k .35 1,12,17 25 .30 T7,12,13
: Lo 1,12,19 .35 T,12,17
.20 .25 0,10,11 ks 1,12,22 - #b0  7,12,19
.30 0,9,14 .50 1,12,24 U5 7,12,22
.35 0,9,17 .50 T,12,24
.40 0,9,19 .30 .35 1,15,16
45 0,9,22 L0 1,15,19 .30 .35 7T,15,16
.50 0,9,2k b5 1,1k,22 .40 7,15,19
. — +50 1,142k ks 7,14, 22
.25 .30 0,12,13 N 50 T7,14,24
.35 0,12,17 ' :
~.ho 032,29y . . . .. |.20 .25 .30 10,12,13
.b5 0,12,221 .10 .15 .20 5,7,8 .35 10,11,17
.50 0,12,24 .25 5,5,12 .40 10,11,19
: 230 5,6,14 .b5 10,11,22
.30 .35 0,15,16 .35  5,6,17 .50 10,11,24
.40 0,15,19 b0 5,6,19
.45 0,14,22 b5 5,6,22 .30 .35 9,15,1%6
.50 0,1L,24 5,6,24 40 9,14,19

A5 9,14 22
.50 9,14,24
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FOUR GRADES N=60

ACCEPT. ACCEPT. ACCEPT.
_P1_ P2 P3 - NOS. Pl P2 P3 NOS. P1 P2 P3 NOS.
.01 .05 .10 0,2,5].05 .10 .15 2,5,86].10 .20 .25 5,12,13
.15 ,2,8 | 20 2,5,11 .30 5,11,17°*
.20 0,2,11 .25 2,5,1b .35  5,11,20
.25  0,2,1k .30 2,5,17 40 5,11,23
.30 0,2,17} .35 2,5,20 . L5 5,11,26
.35 0,2,20 Lo 2,5,23 .50 5,11,29
40 0,2,23 k5 2,5,26
45 0,2,26 50 2,5,29 25 .30  5,15,16
.50 0,2,29 ) .35 5,1k,20
JA5' .20 2,9,i0 - Jko 5,14,23
.10 .15 0,5,8 .25 2,8,14 L5 514,26
.20 0,5,11 .30  2,8,17 .50 5,14,29
.25 0,5,14 . +35  2,8,20
.30 0,5,17 b0 2,8,23 .30 .35 5,18,19
.35 0,5,20 L5 2,8,26 40 5,18,23
L0 0,5,23 .50 2,8,29 A5 5,17,26
.45 0,5,26 .50 5,17,29
.50 0,5,29 .20 .25 2,12,13
.30 2,11,i7}.15 .20 .25 9,11,13
.15 .20 0,9,10 .35 2,11,20 .30 9,10,17
.25 0,8,1k L0 2,11,23 .35 9,10,20
.36 9,8,17 b5 2,11,26 40 9,10,23
.35 0,8,20 .50 2,11,29 45 9,10,26
.40 0,8,23 .50 9,10,29
.ks 0,8,26 .25 .30 2,15,16
.50 0,8,29 .35 2,14,20 .25 .30 8,15,16
L0 2,14,23 . .35 8,14,20
.20 .25 0,12,13 A5 2,14,26 Lo 8,14,23
.30 0,11,17 .50 2,14,29 .45 8,14,26
.35 0,11,20 .50 8,14,29
.40 0,11,23 .30 .35 2,18,19
.45 0,11,26 .bo 2,18,23 .30 .35 8,18,19
.50 0,11,29 b5 2,17,26 ..o 8,17,23
.50 2,17,29 45 8,17,26
.25 .30 0,15,16 .50 8,17,29
.35 0,14,20 . o
.40 0,1L4,23] 20 .25 .30 12,2416
.i5 0,14,26f .10 .15 .20 5,8,10 .35 12,13,20
.50 0,14,29 ) .25  5,3,1L .k0 12,13,23
.30 5,8,17 45 12,13,26
.30 .35 0,18,19 .35 5,8,20 .50 12,13,29
.40 0,18,23 .0 5,8,23
.45 0,17,26 45 5,8,26 .30 .35 11,18,19
.50 0,17,29 .50 5,8,29 L0 11,17,23
: .45 11,17,26
.50 11,17,29
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FOUR GRADES N=T70

ACCEPT.

54

ACCEPT. ' ACCEPT.
PL P2 P3 Nos. | P1 P2 P3 NOS. Pl P2 P3 KNOS.
.01 .05 .10 0,3,6].05 .10 .15 3,6,9] .10 .20 .25 6,14,16
: .15 0,2,10 .20 3,6,13 .30 6,13,20
: .20 0,2,13 .25 3,6,17 .35  6,13,24
: .25 0,2,17 .30 3,6,20 Lo 6,13,27
+30 0,2,20 .35 3,6,24 A5 6,13,31
.35 0,2,24 L0 3,6,27 .50 6,13,34
o022 s 3,6,31 S T
.45 0,2,21 .50 3,6,3h4. .25 .30 6,18,19
.50 0,2,34 .35  6,17,2h
.15 .20 2,10,12 b0 6,17,27
10 .15 0,6,9 .25 2,10,17 45 6,17,31
.20  0,6,17 .35 2,10,24 | .
. 430.._0,6,20 e .__..b0 2,10,27 ~.30 .35 322,23 .
.35 0,6,2h .45 2,10,31 .40 ,20,27
A0 0,6,27 .50 2,10,3%4 .45 420,31
45 0,6,31 : , ¢ .50 20,34
.50 0,6,34 .20 .25 2,14,16| - :
.30 2,13,20| .15 .20 .25 10,13,16
.15 .20 0,10,12 .35 2,13,24 | | .30 10,12,20
.25 0,10,17 40 2,13,27 .35 10,12,24
.30 0,10,20 A5 2,13,31 .40 - 10,12,27.
.35 0,10,24 .50 2,13,34 b5 10,12,31
.40 0,10,27 ' .50 10,12,34
45 0,10,31 .25 .30  2,18,19
.50 0,10,34 .35 2,17,24 .25 .30 10,18,19
b0 2,17,27 .35 10,17,24
© .20 .25 0,1h4,16 A5 217,31 .40 10,17,27
.30 0,13,20 .50 2,17,34 b5 10,17,.31
.35 0,13,2h .50 107,34
.40 0,13,27 .30 .35 2,22,23
- .45 0,13,31 b0 2,20,27 .30 .35 10,22,23
B .50 0,13,34 45 2,20,3 - b0 10,20,27
: .50 2,20,34 .45 10,20,31
J ‘ .25 .30 0,18,19 .50 13,20,3hv
. ! .35 0,17,2h S
li b0 0,17,27 .20 .25 .30 1k,17,19
.45 0,17,31 |.10 .15 .20 6,10,12 .35 14,16,24
ﬁ;t’ _.+50_0,17,34 .25 . 6,9,17 __.bo_ 16,27 . .
.30 6,9,20 b5 14,16,3
.30 .35 0,22,23 .35 6,9,24 .50 1h,16,34
.40 0,20,27 b0 6,9,27
U5 0,20,31 b5 6,9,31 .30 .35 13,21,22
.50 0,20,34 .50 6,9,3k .0 13,20,27
45 13,20,31
.50

13,20,34
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FOUR GRADES N=80

.01

ACCEPT. ‘ ACCEPT. ACCEPT.
P2 P3 KOS. Pl P2 P3 NOS. Pl P2 P3 NOS.
005 .10 °g3.7 005 tlo 015 3)7’11 -lo .20 025 7)16,15
15 0,3,11 .20 3,7,15 .30 17,15,23
.20 0,3,15 25  3,7,19 .35  T7,15,27
.25 0,3,19 <30  3,7,23 L0 715,71
+30 0,3,23 .35 3,7,27 A5 7,15,35
.35  0,3,27 A0 3,7,1 .50  7,15,39
'ho 0'3.'31 ‘hs 3,7'35
b5  0,3,35 «50  3,7,39 <25 .30 7,20,22
.+50 0,3,39 .35 7,19,27
. .15 .20 3,12,14 L0 7,19.71
.10 .15 0,7,11 .25 3,11,19 b5 7,19,35
.20 0,7,15 .30 3,11,23 +50  7,19,39
25 0,7,19 .35 3,11,27
.30 0,7,23 40 311,31 .30 .35 7,24,26
.35 0,7,27 -5 3,11,35 © sk 7,23,
L0 0,7,21 <50  3,11,39 L5 7,23,35
b5 0,7,35 .50  7,23,39
.50 .0,7,39 .20 .25 3,16,18
-30 3,15,23[.15 .20 .25 12,15,18
.15 .20 0,12,1% .35 3,15,27 .30 12,1%4,23
.25 0,11,19 ko 3,15,1 .35 12,14,27
.30 0,11,23 b5 315,35 Lo 12,1431
.35 0,11,27 .50 3,15,39 A5 12,1435
b0 0,11,31 .50 12,1k4.39
.45 0,11,35 25 .30 3,20,22
.50 0,11,39 .35 3,19,27 .25 .30 11,20,22
.50 3,19,3 .35 11,19,27
.20 .25 0,16,18 b5 3,19 35 bo 11,19,31
.30 0,15,23 .50 3,19,39 A5 11,19,35
.35 0,15,27 : .50 11,19,39
.40 0,15,31 -30 .35 3,24,26 _
.45 0,15,35 b0 3,23,3 .30 .35 11,2k,26
.50 0,15,39 45 3,23,35 o 21,23,3n
.50 3,23,39 b5 11,23,35
.25 .30 0,20,22 .50 11,23,39
.35 0,19,27
.40 0,19,3 ., ]+20 .25 .30 16,19,22
45 0,19,35 .10 .15 .20 7,12,14 .35 16,18,27
.50 0,1939 «25 T7,11,19 o 16,18,31
+30 17,11,23 b5 16,18,35
+30 .35 0,24,26 .35 7,11,27 .50 16,18,39
b0 0,23,311 L0 7,11,31 ,
.45 0,23,35 b5 7,11,35 -30 .35 15,2k 26
.50 0,23,39 .50 7,11,39 b0 15,23,31
.45 15,2335
.50 15,23,39
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B , ACCEPT. ACCEPT. ' ACCEPT.
' P1 P2 P3 _NOS P1 P2 P3 NOS. Pl P2 P3 KOS.
.01 .05 .10 o,s,8 .05 .10 .15 4,8,12] .16 .20 .25 §&,18,21
.15 0,3,13 .20  4,8,17 .30 8,17,26
W20 0,3,17 .25 L4,8,22 .35 8,17,11
.25 0,3,22 .30 L4,8,26 ko 8,17,35
_ N -_’30 - ) 0’3'26 .35 h’8931 B V'hs . 8’17,1“0
.35 - 0,3,31L Lo 4,8,35 .50 8,17,b4
40 0,3,35 45 4,840 o .
ks 0,3,40 .50  L,8,L4 .25 .30 8,23,25
.50 0,3,44 . .35 8,22,31
. .15 .20 3,13.16 b0 8,22,35
10 .15 0,8,12 .25 3,13,22 ks 8,22,k0
oo.200 0,8,17 .30 3,13,26} ~.50 ~ 8,22,bk
.25 0,8,22 .35 3,13,31 ,
.30 '0,8,26 .40 3,13,35 .30 .35 8,27,29
.35 0,8,31 .45 3,13,40 .40 8,26,35
L0 0,8,35 .50 3,13,u4k .45 8,26,L0
b5  0,8,40 .50 8,26,44
.50 0,8,uk .20 .25 3,18,21- :
: : *30 3,17,26) .15 .20 .25 13,17,21
.15 .20 0,13,16 .35 3,17,31} - .30 13,17,26
: .25 0,13,22 .40 3,17,35 .35, 13,16,31
.30 0,13,26 .45 3,17,80 .L0 13,16,35
<35 0913931 . '-50 3’17ghh s -h5 13"16:!‘0
.50 0,13,35 .50 . 13,16, L4
.45 0,13,40 .25 .30 3,23,25 o
.50 0,13,Lk ' .35 3,22,31 «25 .30 13,23,25 .~
.b0  3,22,35 .35 13,22,31
.20 .25 0,18,21 | .45 3,22,40 L0 13,22,35
.30 0,17,26 _ .50 3,22,LL < .b5 13,22,40
.35 0,17,31 ‘ .50 13,22,.44
.b0 0,17,35 «30 .35 3,27,29 :
b5 0,17,40 40 3,26,35 .30 .35 13,27,29
.50 0,17,k v b5 3,26,40 .b0 13,26,35
: . .50 3,26,Lk b5 13,26,40
.25 .30 0,23,25 .50 13,26,k
. «35 0,22,31 _ .
<40--0,22,35 | 2025 30 18,23,25
45 0,22,40 }.10 .15 .20 8,13,16 . .35 18,22,31
.50 0,22,L4 .25 8,12,22 - .b0 18,22,35
: ) .30 8,12,26 .45 18,22, 40
.30 .35 0,27,29 .35 8,12,3 .50 18,22,L4
.40 0,26,35 b0 8,12,35 o
.k5 0,26,40 A5 8,12,40 +30 .35 17,27,29
.50 0,26,k4 .50 &,12,L4 Lo 17,26,35
: 45 17,26,L0 -
.50 17,26,L4




TR ot eeny e A A b, A DL\ Bt v s

/
FOUR GRADES N=100
ACCEPT. . ACCEPT. ACCEPT.
PL. P2 P3 NoOS. Pl P2 P3 NOS. Pl P2 P3 ros.
01 .25 .10 0,4,91.05 .10 .15 &,9,14(.10 .20 .25 9,20,23
.15 0,4,1% .26 4,9,19 .30 9,19,29
.20 0,4,19 25  4,9,24 .35  9,19,34
.25 0,k,24 .30  4,9,29 L0 9,19,39
.30 0,4,29 .35 4,9,34 U5 9,19 4L
.35 0,4,34 k0 4,9,39 ' .50 9,19,49
40 0,4,39 A5 L9 Lk o
45 0,b,ul .50  L,9,49 .25 .30 9,25,28
«50  0,4,L49 «35 9,24 .34
.15 .20 14,15,19 L0 9,24,39
.10 .15 0,5,1k | .25 L1k 24 45 9,24 L)
.20 0,9,19 . .30 4,1k4,29 , .50  9,24,L9
.25 0,9,24 <35 4,14,3L :
'30 0’9:29 .)-50 !‘,lhs39 030 -35 9’29,33
.35 0,9,34 45 L o1Lkouk . Lo 9,29,39
Lo 0,9,39 .50 L, 1k L9 45 9,29 L4
-hs 0,9,1516 : 050 9,29 ’hg
" .50 0,9,k .20 .25 L4,20,23 .
4 .30 4,19,29 .15 .20 .25 15,19,23
.15 .20 0,15,19 .35 L,19,34 .30 15,19,29
: oas O,lh ,21‘ .‘60 ,"119 )39 . 35 15 ,19 ,315
.30 0,14,29 45 L,19.44 b0 15,19,39
.35 0,1h,34 .50 L,19,49 45 15,19 44
b0 0,14,39 .50 15,19,k9
.45 0,14,u) .25 .3 4,25.28
.50 0,1k,L9 .35 L4,24,34 .25 .30 15,25,28
.50 k,24,39 . .35 15,2L,34
.20 .25 0,20,23 b5 4 24 Ly Lo 15,2439
.30 0,19,29 .50 L2k, kg - - U5 15 24 L4
.35 0,19,34 : .50 15,24,L9
.bo 0,19,39 «30 .35 4,29,33 '
-b5 0,19,k44 .40 4,29,39|. .30 .35 1L,29,33
.50 0,19,49 .45 L 29,44 Lo 14,29 39
.50 4,29 L9 b5 1k 29 L4
.25 .30 0,25,28 .50 1L,29.49
.35 0,24,34
.40 0,24,39 ' 20 .25 .30 19,2428
.45 0,2b,4L |,20 .15 .20 9,15,19 .35 19,23,34
.50 0,24,49 .25 9,14,24 L0 19,23,39
: .30 9,14,29 45 19,2340
.30 .35 0,29,33 .35 9,14,34 .50 19,23,L43
.bo 0,29,39 : bo 9,14,39
.45 0,29,L U5 9,14,k <30 .35 19,29,33
.50 0,29,49 <50 9,14,L49 Ao 19,29,39
45 19 .29 L4
.50 19,29,49
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- FOUR GRADES N=125

ACCEPT. | - . ACCEPT. ACCEPT.
Pl P2 _P3 _ NOS. Pl P2 P3 NOS. Pl P2 P3 NOS.
.01 .05 .10 0,5,11f.05 .10 .15 5,12,17].10 .20 .25 11,25,29
‘ls 0’5,18 . 020 5,11,21‘ . 030 11,21&,36
.20 0,5,24 .25 5,11,30 <35 11,24,43
.25° 0,5,30 .30 5,11,36 -ko 11,2h4,49 -
.30 0,5,3 .35 5,11,43 - W45 11,24,55.
.35 0,5,43 L0 5,11,49 .50 11,2h4,61
- +40 0,5,k9 A5 5,11,55 .
45 0,5,55 .50 5,11,61 .25 .30 11,31,36
-7 .50 0,5,61 - <35 11,31,43
.15 .20 5,18,23 40 11,31,k9
.10 .15 0,11,18] .25 5,18,30 .45 11,31,55
.20 0,11,24 .30 5,18,36 .50 11,31,61
.25 0,11,30 .35 5,18,43 b .
.30 0,11,3 .40 5,18,u49 .30 .35 11,37,k2
- -35 0,11.“3 -h5; 5518’55 : -ho n,379"9
L0 0,11,49 .50 5,18,61 .45 11,37,55
.45 0,11,55 .50 11,37,61
.50 0,11,61 20 .25 5,25,29 |
. «30 5,24,36 .15 .20 .25 18,24,29
.15 .20 0,18,23 .35 5,224,433 | .30 18,24,36
.25 0,18,30 40 5,24,k49 . .35 18,24,43
.30 0,18,36 b5 5,24 .55 .40 18,24,u9
.35 0,18,43 .50 5,24,61 .45 18,24,55
L0 0,18,49 : ‘ «50 18,24,61
-hs 0,18,55 -25 030 5,31,36 -
.50 0,13,61 .35 5,31,83}.. .25 .30 18,31,36
40 5,31,b9 .35 18,31,43
-20 -25 0,25,29 -hs 5931’55 .’40 18,31,1‘9
.30 0,24,38 .50 5,31,61 b5 18,31,55
.35 0,24,43 .50 18,31,61
b0 0,24,49 .30 .35 5,37,42 _
U5 0,24,55 40 5,37,49 .30 .35 18,37,b2
.50 0,24,61 .5 5,37,55 .40 18,37,49
. ‘50 5’37961 .hs 18)37a55
.25 .30 0,31,36 . .50 18,37,61
'35 0'31))“3
b0 0,31,49 ’ .20 .25 .30 24,30,36
.45 0,31,55 |.10 .15 .20 12,18,23 : .35 2h4,30,43
.50 0,31,61 | .25 11,18,30 40 24,30,49
T T e e e e 97 1018, 36 7 .b5 24,30,55
.30 .35 0,37,L2 .35 11,18,43 .50 2L,30,61
.40 0,37,49 .50 11,18,49
- .45 0,37,55 .45 11,18,55 .30 .35 2h,37,42
.50 0,37,61. .50 11,i8,61 .40 2k,37,U49
b5 24,37,55
.50 24,37,61
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YOUR- GRADES N=150

- ACCEPT. ACCEPT. ACCEPT.
R4 b2 P3 _NOS. P1L_P2_ P3 NOS. PL__P2_P3 NOS.
0L 05 .10 0,6,1%] .05 .10 .15 6,15,21).10 .20 .25 1k,29,36

15 0,6,21 .20  6,14,29 .30 14,29,k
020 0’6‘29 -25 6;1“.* ° ‘35 lh'”isl
.25 0,6,36 .30 6,14,k b0 1b,29,59
.30 0,6,4k .35 6,14,51 .45 14,29,66
.35 0,6,51 .40 6,14,59 .50 .b,29, 74
.0 0,6,59 45 6,14,66
U5 0,6,66 .50  6,14,74 *.25 .30 1hk,37,43
.50 0,6,7h , .35 14,37,51
.15 .20 6,22,29 .. 40 1k,37,59
.10 .15 0,14,21 .25 6,22,3 45 14,37,66 -
: .20 0,1k,29 .30 6,22,44 .50 14,37,74
.25 0,1k, .35 6,22,51 ,
.30 0,1k Y 0 6,22,59 .30 .35 1b,b4,51
.35 0,14,51 b5 6,22,66 | 40 14 ,LL 59
.40 0,14,56 .50  6,22,7T4 s 1h,bh 66
| b5 0,1b,66 « .50 14 Lb,7h
.50 0,14,7h .20 .25 6,29,36
l .30 6,29,b4| .15 .20 .25 21,29,36
15 .20 0,22,29 .35  6,29,51 .30 21,29,L4
| .25 0,22,36 b0 6,29,59 .35 21,29,51
i .30 0,22,u) U5 6,29,66 .bo 21,29,59
i .35 0,22,51 .50 6,29,7h4 b5 21,29,66
i .k0 0,22,59 .50 21,29,74
. W45 0,22,66 .25 .30 6,37,43
L .50 0,22,74 .3 6,37,51 .25 .30 21,37,b3
: .o 6,37,59 .35 21,37,51
.20 .25 0,29,36 b5 6,37,66 0. 21,37,59
© .30 0,29, .30 6,37,7h A5 21,37,66
L. .35 0,29,51 .50 21,37,7h4
| .40 0,29,59 .30 .35 6,bk,51
i b5 0,29,66 .40 6,L4,59 .30 .35 21,Lb,51
.50 0,29,7 b5  6,b4,66 .40 21,4k .59
% .50  6,uL,7h L5 21,4k 66
.25 .30 0,37,b ! .50 21,44, 7h
. .35 0,37,5
. .40 0,37,59 .20 .25 .30 29,37,43
© .b5 0,37, .10 .15 .20 14,22,29 .35 29,37,51
i .50 0,37,7 .25 1h,22,36( .k0  29,37,59
IR .30 14,22,h4 b5 29,37,66
<30 .35 O,bh,5 .35 14,22,51 .50 29,37,74
I .40 0,%4,5 .40 1k 22,59
i b5 0,bb.6 b5 1b,22 .66 .30 .35 29,k4,51
L .50 0,hh,7 .50 1b,22,7h L0 29,uk,59
' b5 29,44 66
.50 29,4474
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FOUR GRADES N=200

ACCEPT. '~ ACCEPT. "~ ACCEPT

Pl P2 P3 NOS. Pl P2 P3 NOS. Pl P2 P3 NOS.
-0L .05 .10 1,9,19] .C5 .10 .15 9,19,29[.10 .20 .25 19,39,49
.15 1,9,29 .20 9,19,39 .30 19,39,59
.20 1,9,39 .25  9,19,u49 . «35 19,39,69
.25 1,9,49 .3¢  9,19,59] - 40 19,39,79
.30 1,9,59 - .35 °9,19,69 . .45 19,39,89
.35  1,3,69 40 9,19,79 .50 19,39,89
-o40  1,98,79 - 45 9,19,89] S
.45  1,9,89 .50 9,19,99 .25 .30 19,49,59
.50 1,9,99 ' .35 19,49,69
.15 .20 9,29,39 40 19,49,79
.10 .15 1,19,29 ' .25 9,29,u49f .45 19,u9,89
.20 1,19,39 .30 9,29,59 .50 19,u9,99
.25 1,13,49 #35 8,29,69y e
CTTTLe01,19,59) -~ .40 9,29,79 .30 .35 19,59,69
.35 1,19,69] .45  9,29,89 w40 19,59,79
L40 1,19,79 .50  9,29,99 .45 19,59,89
.45 1,19,89 .50 19,59,99
.50 1,19,99 - .20 .25 '9,39,49
.30 9,39,59({.15 .20 .25 29,39,49
.15 .20 1,29,39 .35  9,39,69 .30 29,39,59
«25 1,29,u49 .40 9,39,79 .35 29,39,69
.30 1,29,59 .45 9,39,89 .40 29,39,79
.35 1,29,69 .50 9,39,99 . .45 29,39,89
.40 1,29,79 .50 - 29,39,99
.45 1,29,89 .25 . .30 - 9,49,59 : -
.50 1,29,99 .35 9,49,69 <25 .30 29,u49,59
.40 9,u49,79 .35 29,49,59
.20 .25 1,39,u49 .45  9,u49,89 W40 29,49,79
.30 1,39,59 .50  9,49,99 - .45 29,u5,89
.35 1,39,69 : .50 29,49,99
.40 1,39,79 .30 .35 9,59,69 ,
.45 1,39,89 . .40  9,59,79 .30 .35 29,59,69
.50 1,39,99 J45 9,59, 8¢ .- .40 .29,59,79
: ) .50 = 9,59,99 .45 29,59,89
«25 .30 1,49,59 Co . . .50 29,59,99
©+35 1,49,69{ .10 .15 .20 19,29,39
40 1,49,79 25 19,29,49/,20 .25 .30 39,149,59
45 1,49,89f .30 19,29,59] .35 39,498,690 . ..
.50 1,49,99 : .35 19,29,69] - .40 39,49,79
40 19,29,79 .45 33,49,89
.30 .35 1,59,69 .45 19,29,89 .50 33,49,39
. .40 1,59,79 .50 19,29,99 i
.45 1,59,89 ' .30 .35 39,59,69
.50 1,59,99 .40 39,59,79
.45 39,59,89
.50 39,59,99
60
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o
FOUR GRADES N=320
ACCE ACCEPT. ACCEPT.
Pl 22 P3 NoS. Pl P2 P3 NOS. Pl P2 P3 NOCS.
61 .05 .10 2,14,2905 .16 .15 14,25,06 110 .20 .35 29,59,74
015 2,1.,u4 .20 14,29,59 | .30 29,59,89
.20 2,14,59 .25 14,29,74 .35 29,59,104
: .25 2,14,74 .30 14,29,89 L0 29,59,116
.30 2,14,89 «35 1.,29,104 -5  29,59,13u4
.35 ~,1u,1o§ S50 2u,2v,119 .50 29,59,149
e 4G 2,1b,11 5 14,29,134 - oo o '
45 2,14,13y .50 14,29,14G .25 .25 25,745,869
.50 2 1u,1a1 .35 25,75,1Ck
, W15 .20 1u,u45,356 LU0 29,764,119
<10 .15 2,29,u4 .25 lu,ub 74 W3 28,704,135k
.20 2,29,5¢ .30 i4,uL,89 .50 29,74,iu9
25 2,29,74 ¢35 L4, L4 10y : ;
- " .30 2,29,89 S50 Ll,L4,11G .20 .35 Z%,89,1i0
.35 2,29,104 JhE lu,uh 130 .40 23,89,119
40 2,29,119 .50 lu, kb, lug L45 29,869,134
.45 2,29,134 .50 29,895,146
.50 2,29,1u49 .20 .25 14,59,74
.30 14,59,89 .15 .20 .25 &&,53,7
~.15 .29 2,44,59 .35 14,559,104 .30 LL,55,89
.25 2,45,74 .L0  14,59,119 .35 Le,59,104
.30 2,44,89 L45 14,59 134 JL0 B4 ,5G.119
.35 2,444,104 .50 14,59,1u9 JHE L 59,134
J40 2,4u4,109 _ .50 44,59,149
L4502, Ll 154 .25 .30 16,74,89
.50 2,u44,149 .35 14,7410 225 .30 L&,7L 53
S0 14,74, 21d .33 Ls 7~,10u
420 .25 2,5G,7u W5 1k, 74,130 3 , 7,112
.30 2,59,89 L300 1k,74, 163 L5 Lk vu,:au
.35 2,59,1C4 _ W50 Lu,Th,1e9
.40 2,59,119 .30 .35 lt,€9,10U
.45 2,59,134 40 14,835,119 .30 .35 &.,86,1Cu
.50 2,59,1u9 .45 ,89,134 L0 4L,39,119
: .50 14,989,104 L5 Ll 85,13k
.25 .30 2,74,89 i 50 st ,8S,14G
.35 2,74,104.10 .15 .20 zbl<u,s9
.40 2,74,119 .25 20,464,756 20 .25 .36 55,7:,85
b5 2,74,134 .30 2E,uu,89 235 5¢,7L,104
.50 2,74,149 .35 26,44,10 LG 32,76,119
) L0 29,44 128 “3  59,7w,13
.30 .35 2,89,10- Ch 29,464,136 .53 55,7u,14L5
.40 2,89,119 .50 29,44, 169
.45 2,89,134 .30 .35 59,865,104
.50 2,89,1u# 40 26,89.119
.55 58,89,134
.50 £¢,89,1.9
61
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